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THREE  BACTERIAL  SPOTS  OF  TOMATO  FRUIT 

By   Maey  K.   Bryan,   associate   pathologist,  Division   of  Fruit   and    Vegetable 
Crops  and  Diseases,  Bureau  of  Plant  Industry 


INTRODUCTION 

Confusion  has  been  found  to  exist  in  the  recognition  of  three  bac- 
terial spots  of  tomato  fruit  caused  by  three  different  organisms. 
These  diseases  are  known  as  bacterial  canker,  bacterial  spot,  and 
speck.  A  fourth  spot  of  unknown  origin,  here  designated  as  "  ghost 
spot  "  because  of  its  similarity  to  bacterial  canker,  is  described  to 
prevent  its  confusion  with  this  disease. 

Birdseye  spot,  the  fruit  spot  phase  of  bacterial  canker  (Aplano- 
bacter  michiganense)  was  observed  as  early  as  1918,  but  it  was  not 
until  10  years  later  that  its  cause  was  determined.  In  the  meantime 
it  was  associated  with  bacterial  spot  caused  by  Bacterium  vesica- 
torium.  More  recently  another  disease  characterized  by  small  black 
specks  on  tomato  fruit,  and  heretofore  regarded  as  a  phase  of  bac- 
terial spot  caused  by  Bad.  vesicatorium,  has  been  proved  to  be  a 
distinct  disease.  This  disease  has  been  designated  as  speck,  and  the 
causal  organism  named  Bad.  pundilans.1  The  three  organisms 
causing  the  three  diseases  belong  to  very  different  groups  of  bacteria. 
It  seems  desirable  therefore  to  differentiate  clearly  the  three  diseases 
for  ease  in  field  identification. 

BACTERIAL   SPOT  AND   BACTERIAL   CANKER   DIFFERENTIATED 

It  is  only  in  the  earliest  stages  of  infection  that  bacterial  spot  and 
bacterial  canker  could  be  confused  and  then  only  by  one  unfamiliar 
with  one  or  the  other  of  them.  The  point  of  similarity  is  the 
whitish  color  of  the  spot.  In  canker  the  spot  from  its  first  ap- 
pearance is  round  and  snowy  white.  It  is  small,  flat,  and  easily  re- 
moved by  a  rub  of  the  thumb  (pi.  1,  A).  In  bacterial  spot,  the 
lesions  are  greenish-white,  raised,  translucent  pimples    (pi.  1,  B). 

As  they  develop,  the  canker  spots  form  a  round  slightly  raised, 
tan-colored  center,  roughened  by  a  single  rift  or  by  numerous  breaks 
in  the  epidermis.  The  halo  remains  snowy  white  and  flat  (pi.  1,  C). 
On  the  other  hand,  in  bacterial  spot  the  whole  spot  remains  raised, 
with  a  pale  green  or  greenish-white  translucent  margin  and  an 
irregular,  flattened,  or  sunken  brown  center  in  which  the  epidermis 
soon  becomes  torn  (pi.  1,  D). 

1  Bryan,  M.  K.     bacterial  speck  of  tomatoes.     Phytopathology  23:  .     1933.      (in 
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In  late  stages  bacterial  canker  still  is  round  and  retains  the  flat, 
snowy  white  halo  (occasionally  it  disappears)  and  raised  tan  center 
which  remains  small,  1  to  2  mm  (one  twenty-fifth  to  one  twelfth  inch) 
in  diameter  (pi.  2,  A).  Bacterial  spot  lesions  attain  a  much  larger 
size,  often  reaching  5  mm  (one  fifth  inch)  and  sometimes  as  much 
as  8  mm  (one  third  inch)  in  diameter.  They  are  round  to  irregular. 
The  pale,  translucent  margin  disappears;  the  center  becomes  a 
dark,  sunken  crater  with  raised  margin  or  is  slightly  raised,  flattened, 
and  brown  with  a  darker  margin,  the  epidermis  torn  and  curled 
back  in  various  directions  (pi.  2,  B). 

Only  young  fruits  are  susceptible  to  infection  by  either  disease. 
The  age  of  the  fruit  at  the  time  infection  takes  place  influences 
the  size  of  the  spots  in  both  diseases.  The  older  the  fruit  when 
infected  the  smaller  the  spot  (pis.  3  and  4).  Bacterial  canker  spots 
that  started  when  the  fruit  was  on  the  border  line  of  resistance  to  the 
disease  usually  consist  of  a  single  slightly  raised  tan-colored  crack 
in  the  epidermis  and,  as  a  rule,  have  no  white  halo  (pi.  4,  C). 
Bacterial  spot  lesions  starting  on  fruit  of  such  age  remain  small, 
translucent  pimples,  with  or  without  a  tiny  dark  center,  or  they 
may  be  small,  dark,  flat  spots,  somewhat  resembling  speck  (pi.  3,  A). 

BACTERIAL   SPOT   AND    SPECK    DIFFERENTIATED 

It  is  only  in  the  late  stages  of  bacterial  spot  when  infection  has 
taken  place  on  fruits  nearing  the  border  line  of  resistance  that  some 
of  the  lesions  resemble  speck  (pi.  3,  A).  At  this  stage  it  is  difficult 
to  diagnose  absolutely  when  larger  typical  bacterial  spot  lesions  are 
present  on  the  same  fruit  or  on  fruits  nearby.  When,  however,  the 
small  round  flat  spot  is  the  only  type  present,  it  may  safely  be  diag- 
nosed as  speck. 

Speck  starts  as  a  barely  visible  brown  spot  (pi.  1,  E).  As  it  de- 
velops it  remains  distinctly  round  and  flat  with  unbroken  surface, 
assuming  a  dark-brown  to  black  color  (pis.  1,  F,  and  2,  C).  There 
is  no  translucenee  or  halo  at  any  stage.  Spots  remain  very  small, 
usually  1  mm  or  less  in  diameter. 

"GHOST   SPOT" 

A  spot  much  larger  than  bacterial  canker  but  suggesting  it  because 
of  its  white  halo  has  been  received  several  times  from  Mexico  and 
from  the  United  States  (pi.  4,  D,  E,  and  F).  The  name  "ghost 
spot  "  has  been  applied  because  it  suggests  canker  without  the  reality 
of  symptoms  or  parasite.  Specimens  were  sent  by  Haenseler  for 
2  successive  years  from  New  Jersey.  No  parasite  of  any  sort  has 
been  found  either  in  or  on  these  spots.  The  center  is  slightly  darker 
than  the  normal  epidermis  but  is  neither  raised  nor  sunken.  A 
minute 'brown  speck  in  the  center,  observable  only  under  the  hand 
lens,  has  the  appearance  of  an  insect  puncture.  Sections  show  that 
the  puncture  is  very  superficial,  extending  only  slightly  below  the 
epidermis.  It  seems  probable  that  the  injury  was  inflicted  by  a 
small  insect  while  the  fruit  was  young  and  the  epidermis  tender. 
Thus  far  no  insect  has  been  found  associated  with  the  injury. 
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A,  Bacterial  canker;  B,  bacterial  spot;  and  C,  speck;  when  1  month  old.     (Reduced  about  one  seventn.) 
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Bacterial  spot.     Cluster  of  fruits  inoculated  at  the  same  time  when  very  young.    Note  the  size  of  spots 
on  the  youngest  fruit,  B,  as  compared  with  those  on  the  fruit  first  set,  A.    (Reduced  nearly  one  half.) 
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A,  B.  C,  Bacterial  canker  showing  size  and  character  of  spots  on  fruits  inoculated  at  different  ages:  A. 
When  very  young;  B,  when  slightly  older;  C,  when  nearing  green  maturity.  Xote  in  C  the  absence  of 
the  white  halo.  D,  E,  F,  "Ghost  spot":  D,  On  overripe  fruit  from  Mexico:  E,  on  young  fruit;  F,  on 
mature  green  fruit.     (A,  B,  and  C,  nearly  double  natural  size;  D,  E,  and  F,  slightly  reduced.) 
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